Telomerase and the endocrine system.
Telomeres are nucleoprotein complexes located at the ends of chromosomes that have a critical role in the maintenance of chromosomal integrity. This involvement is based on complex secondary and tertiary structures that rely on DNA-DNA, DNA-protein and protein-protein interactions. De novo synthesis and maintenance of telomere repeats is controlled by telomerase, a specialized complex that consists of a telomerase RNA component and a protein component--telomerase reverse transcriptase. When telomerase is silent (its default state in differentiated somatic cells), chromosomes shorten with every cell division, thus limiting the lifespan of the cells (the process of senescence) and preventing unlimited cell proliferation, which might eventually lead to the development of cancer. During this process, occasionally, a cell can activate telomerase, which stabilizes short telomeres and enables immortalization-a process essential for malignant transformation. Thus, although telomere erosion is a barrier to malignant progression, paradoxically, in certain circumstances it might also trigger tumorigenesis. A number of studies have demonstrated unequivocally that reactivation of telomerase in the presence of short telomeres is one of the most common features of human cancers, including those of the endocrine system.